CjbHLH1 homologs regulate sanguinarine biosynthesis in Eschscholzia californica cells.
Isoquinoline alkaloids (IQAs), terpenoid indole alkaloid and nicotine are some of the most studied alkaloids. Recently, several groups have reported that the biosynthesis of these alkaloids is regulated by basic helix-loop-helix (bHLH) transcription factors. Whereas the biosyntheses of nicotine and terpenoid indole alkaloid in Nicotiana plants and Catharanthus roseus are directly or indirectly regulated by Arabidopsis thaliana MYC2 homologs, a non-MYC2-type bHLH transcription factor, CjbHLH1, comprehensively regulates berberine biosynthesis in Coptis japonica. Interestingly, CjbHLH1 homologous genes were found in many IQA-producing plant species, which suggests that non-MYC2-type CjbHLH homologs are specifically associated with IQA biosynthesis. To test whether CjbHLH1 homologs are involved in the biosynthesis of IQA in a plant other than C. japonica, we isolated two genes homologous to CjbHLH1, i.e. EcbHLH1-1 and EcbHLH1-2, from Eschscholzia californica (California poppy). Stable transformants in which the expression levels of EcbHLH1 genes were constitutively suppressed by RNA interference (RNAi) showed a reduced expression of some IQA biosynthetic enzyme genes. A metabolite analysis confirmed that the suppression of EcbHLH1, particularly EcbHLH1-2, caused a decrease in sanguinarine accumulation in transgenic cultured cells. These results indicate that non-MYC2-type EcbHLH1s regulate IQA biosynthesis in California poppy like CjbHLH1 in C. japonica.